The size of the internal transcribed spacer (ITS) region as measured by gel electrophoresis of PCR products, amplified by primers ITSI and ITS4, was over 800 bp for all Succharomyces sensu stricto species, but yeasts belonging to other Succharom_vces species had a shorter ITS region, making this characteristic potentially useful in the identification of Saccharomyces isolates. The ITS product length was homogeneous within the species Saccharom~ces cerevisiae.
Introduction been used traditionally in a variety of industrial
The genus Saccharomyces is currently composed of 12 species divided into three groups: Saccharomyces sense strict0 (S. cereuisiae, S. bayanus, S. paradoxus and S. pastorianus), Saccharomyces sensu lato (S. dairensis, S. castellii, S. exiguus, S. seruazzii, S. unisporus, S. barnetti and S. spencerorum) and a third group formed by S. kluyveri [l-3] .
Saccharomyces sensu strict0 is composed of four phenotypically similar sibling species that cannot be distinguished well by conventional taxonomic techniques. The Saccharomyces sensu strict0 group, especially the species Saccharomyces cereuisiae, has applications whereas other phenotypically similar Saccharomyces species have had only limited applications have described a method for the differentiation of yeasts belonging to the Saccharomyces sensu strict0 group based on hybridization of a mitochondrial molecular probe, however their method has the disadvantages associated with filter hybridization and labeling. A more convenient and rapid method to facilitate differentiation of these yeasts should have important applications in identification and quality control of industrial and research cultures.
PCR amplification of specific sequences for identification of organisms has become common because of the relative ease of manipulation and the increasing availability of PCR thermal cyclers. The rDNA internal transcribed spacer (ITS) region was chosen because there has been previous work on PCR amplification in the genus Succharom~ces [8, 9] . Molina et al. [9] found that product lengths in S. cerel~isiae. S. bayanus and S. pastoriunus were about 850 bp, while S. kluyeri yielded a 700 bp fragment. In this paper we present data on additional Sacchuromwes species, including several strains assigned as authentic species of S. cerer,isiae and genetically isolated S. cerer3isiae strains from Brazil [IO].
Materials and methods

Cultures
All the cultures studied (Table I> are maintained in the IM-UFRJ Culture Collection. Cultures were grown in 2 ml of modified GYP broth (5% glucose. 
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Tris-HCl [pH 8.01, 1 mM disodium EDTA) and stored at -20°C.
Quality of DNA extraction was analyzed on 0.8 agarose mini gels.
PCR amplification
The amplification reaction was done in a 30 ~1 volume topped with 10 ~1 of mineral oil, using the Gibco BRL PCR kit. The mixture for 1 reaction was 23.9 ~1 of milli-Q water, 3 ~1 of 10 X amplification buffer plus MgCl, (1.5 mM final concentration), 0.6 ~1 of 10 mM dNTP mixture, 0.3 ~1 of Taq DNA polymerase, 0.6 ~1 of each primer, and 1 ~1 of target genomic DNA. The primers used were ITS1 (TCCGTAGGTGAACCTGCGG) and 1x34 (Tc-CTCCGCTTATTGATATGC), described by White et al. [12] . The mixture was subjected to an initial denaturing cycle of 3 min at 95°C followed by 33 cycles of 45 s at 95°C 30 s at 55°C and 45 s at 72°C and a final extension step of 7 min at 72°C.
Analysis of PCR products
The PCR products were revealed by electrophoresis in 10 cm agarose gels (1 .O% Separide-Gibco BRL) and fluorescent ethidium bromide stained bands photographed under UV light. The size of bands was estimated using the method described by Schaffer et al. [13] .
Results and discussion
The size of PCR amplification products for all the cultures analyzed are listed in Table 1 . The results of the Saccharomyces sensu strict0 type cultures were all over 800 bp, while strains belonging to Saccharomyces sensu lato and the type culture of S. kluyveri had products with less than 800 bp (Fig. 1) . This could be an effective way of differentiating isolates belonging to the sensu strict0 group from other Saccharomyces species. Since S. kluyveri is differentiated from other species of the genus by means of its fermentative and assimilative profile [ 11, this c'ould also be used for the assignment of isolates to the sensu lato group. Therefore, measurement of the Nine Saccharomyces cererisiae authentic strains from different geographic origins and habitats were analyzed [ 14,151. Amplification of the ITS region of these strains showed the size of this region to be essentially uniform within this species (Fig. 2) . The taxonomic status of strains IM-UFRJ 50.791 and 50.816 isolated from Brazilian drosophilids and originally identified as Saccharomyces cerecisiae is dubious. Biological hybridization data of Naumov et al.
[lo] have shown these to be genetically isolated from other Saccharomyces sensu strict0 species, but unpublished nDNA/nDNA hybridization data have indicated that they to belong to S. paradoxus and are closely related to S. cerecisiae, S. pastorianus, and S. bayanus. Our results support the inclusion of these strains in the sensu strict0 group, although their identity remains controversial.
The ITS product length appears to be a useful characteristic for delineation of groups within Saccharomyces, a genus containing groups difficult to delineate by phenotypic characteristics.
It should be worth testing the application of this characteristic to the taxonomy of a broader range of yeast species.
